INTRODUCTION
============

The Brazilian National School Feeding Program (PNAE) is one of the oldest public programs of food supplementation. Its purpose is to supplement the daily nutritional needs of students enrolled in order to guarantee their Food and Nutrition Security (SAN) and contribute to the formation of good eating habits[^a^](#fna){ref-type="fn"}. The beneficiaries of this Program are students of all basic education from public schools, philanthropic schools, and community entities in partnership with the public power[@B1] ^,^ [^b^](#fnb){ref-type="fn"}.

The PNAE is managed by the National Fund for the Development of Education (FNDE), which aims at the additional transfer of financial resources to the states, the Federal District, and municipalities[^b^](#fnb){ref-type="fn"}. In addition to the resources from the FNDE, federal entities must participate with financial consideration, maintenance of the school structures, human resources of the school feeding unit, and actions on food and nutrition education (EAN)[^c^](#fnc){ref-type="fn"}.

To implement the Program, it is important to consider some premises, such as: provision of nutritionally adequate meals, implementation of EAN actions, respect for local culture, social participation, and promotion of family agriculture (FA), contributing with the National Policy on Food and Nutrition Security (PNSAN)[@B1] ^,^ [@B2].

Despite the standards and laws that guide the PNAE in the country, we found some deficiencies in its management and implementation, such as: irregularity of supply, inadequate infrastructure of schools, lack of training of the cooks, lack or inadequacy of the number of nutritionists, lack of nutritional adequacy of the food offered, among others.[@B3] ^-^ [@B5] ^,^ [^d^](#fnd){ref-type="fn"}. Thus, it is important to evaluate and identify the existing gaps to improve and maintain investments. This would facilitate the decisions made by managers and the knowledge of the implementation of all stages of the PNAE by the population[@B6].

Despite the long history of the PNAE, publications on its scope and relevance are scarce[^e^](#fne){ref-type="fn"}. Evaluations of public programs are essential to guide actions to be planned and implemented[@B3] ^,^ [^d^](#fnd){ref-type="fn"}. It is important to identify irregular situations and positive experiences to better reformulate and plan the activities of this Program.

This study aimed to analyze the execution of the PNAE as a SAN policy in public schools.

METHODS
=======

This is a cross-sectional study, with a qualitative and quantitative approach, carried out with children aged eight to nine years, enrolled in all public schools (n = 17) of the urban area of Viçosa, state of Minas Gerais, Brazil, in 2015.

In 2015, the municipality had seventeen public schools for children aged from eight to nine years, amounting to 1,014 children enrolled in these schools. The sample was calculated using the statistical program OpenEpi (Version 3.01). We considered the proportion of at least one resident aged under 18 years in the situation of food insecurity (23.0%) in Minas Gerais[@B7], tolerable error of 5%, significance level of 5% to 15% of losses, amounting to a minimum sample size of 248 children.

The process to sample the schoolchildren was carried out in two steps. First, we carried out a stratified casual sampling in which the number of children to be sampled in each school was proportional to the total number of students in each one. Subsequently, we randomly selected the students from the seventeen public schools who belonged to the age group evaluated until completing the required number. The study had 2.5% of sample losses because some of the children did not accomplish all steps of the study. The final sample consisted of 268 students.

To analyze the execution of the PNAE in Viçosa, we evaluated: 1) direct weighing of the food served in schools, and 2) perceptions of the social players involved in the implementation of the PNAE. We interviewed the children and their parents (n = 268), a cook per school selected randomly (n = 17), all nutritionists working in the municipality and state (n = 2), the rural trainer of the Technical Assistance and Rural Extension Company of Minas Gerais (EMATER-MG)[^f^](#fnf){ref-type="fn"}, and the president of the School Feeding Council (CAE).

The interviews were carried out using a questionnaire prepared by us, with semi-structured questions, since there is no instrument to evaluate the PNAE, according to legislation. This questionnaire was tested in a pilot study with 10% of the sample.

To evaluate the meals served in the schools, we performed the direct weighing of the food using scales with a capacity of up to 10 kg. We performed it for two non-consecutive days at each school. The preparations and liquids were randomly weighed five times when distributed to the children. Researchers were present at each meal and we could obtain the recipes, ingredients, and amounts used. At the end, we considered the average weight of the meals offered in the two days[@B8] ^,^ [@B9]. From these records, we could calculate the supply of macronutrients and micronutrients using the software DietPro (version 5.8)[^g^](#fng){ref-type="fn"}. This information allowed us to investigate the adequacy of the supply of 20% of the nutritional requirements recommended by the PNAE, since the students received only one meal per day[^c^](#fnc){ref-type="fn"}.

In relation to children, we evaluated the adherence, perception, satisfaction, and importance of school feeding, as well as the habit of bringing food from home. Adherence was considered satisfactory when school feeding consumption was equal to or greater than four times per week[@B1] ^,^ [@B5]. Perception was satisfactory when the students considered the feeding offered as "very good" or "good"[@B10].

As for the parents, we investigated the knowledge about the PNAE and the CAE, the perception about school feeding, and its absence because of delays in resources or delivery of the food.

From the interviews with the cooks, we evaluated the existence of a planned menu and its realization, the number of visits of the nutritionist, and the number of trainings, as well as the improvement of the school meals with food from family agriculture (FA). The evaluation of the number of nutritionists per students was considered adequate in accordance with Resolution CFN 465/2010[^h^](#fnh){ref-type="fn"}.

We carried out on-site visits, with a checklist based on the Resolution of the Collegiate Board of Directors (RDC 216)[^i^](#fni){ref-type="fn"} to evaluate the conditions of storage, manipulation, preparation, and distribution of the food in the schools, according to lighting, ventilation, hygiene, and furniture conditions.

To analyze the PNAE, we conducted interviews with the professionals involved in the implementation. The reports were transcribed on the same day that the interview was conducted. The corpus of analysis of the interview with the nutritionist consisted of reports on the general data of the PNAE in the municipality and in the state, the conditions of the implementation of the Program, and the insertion of the FA.

The adequacy of the number of farmers inserted in the PNAE and the obligatory purchase of food from FA was evaluated by the reports issued by the rural trainer of the EMATER.

The reports on the performance of the CAE were obtained from an interview with the president of the board on the supervision of the actions of the PNAE, number and frequency of meetings, performance, and constitution of its structure.

After a comprehensive and exhaustive reading of the reports, the corpus for the qualitative analysis consisted of a content analysis divided into three steps according to Minayo[^j^](#fnj){ref-type="fn"}: 1) pre-analysis, 2) exploration of the material, and 3) treatment of results, inference, and interpretation. This allowed us to identify the thematic and meaning cores for the analysis[^k^](#fnk){ref-type="fn"}.

For the statistical analysis, we used the program Social Package Statistical Science (SPSS) for Windows^®^ version 20.0 (SPSS Inc., Chicago, IC, USA). The characterization of the sample was performed by the distribution of the absolute and relative frequencies and the estimates of measures of central tendency and dispersion. We used the Kolmogorov-Sminorv test to evaluate the distribution of the variables and the parametric and non-parametric tests according to their distribution. We used Fisher's exact test and Pearson's chi-square test to verify differences between state and municipal schools. As the variables of food consumption did not present a normal distribution, we used the Mann-Whitney test to compare the medians among children from municipal and state schools. We considered the level of statistical significance of 5%.

This study was approved by the Research Ethics Committee with Human Beings of the Universidade Federal de Viçosa (Process 663.171/2014). All parents and children were informed about the purpose of the study, and all participants signed the informed consent.

RESULTS
=======

We evaluated 268 schoolchildren aged from eight to nine years, being 45.5% and 54.5% of them from municipal and state schools, respectively. Of the students, 50.4% were male and there was no difference between sex and type of school.

Regarding the perception of the children on school feeding, we observed low adherence by more than half of the students (63.9%) who consumed school meals in less than or equal to three times a week. However, among those who consumed the school food more frequently, 79.4% considered it as "very good" or "good". There was a higher prevalence of lower adherence (p = 0.02) and unsatisfactory amount served (p = 0.03) in state schools. The consumption of food not provided by the PNAE was reported by 79.5% of the students, and this habit was more prevalent in state schools (p = 0.005) ([Table 1](#t1){ref-type="table"}). The parents reported that they send food from home to their children because they fell "bad" for them, and they had the impression that the school food was bad and that children did not accept the food.

Table 1Perception of children regarding school feeding according to the type of school. Viçosa, state of Minas Gerais, Brazil, 2015.VariableTotalSchoolspMunicipalStaten%n%n%Frequency of consumption No6524.32132.34467.70.020\*≤ 3 times a week10639.64845.35854.7 ≥ 4 times a week9736.15354.64445.4 Perception of the food Very good/Good16279.48451.97848.10.262Regular/Bad4220.61842.92457.1 Satisfactory amount served Yes18591.19450.89149.20.030\*No188.9738.91161.1 Considered as important Yes23186.210947.212252.80.172No3713.81335.12464.9 Food brought from home Never5520.53360.02240.00.005\*Sometimes17264.27845.39454.7 Always4115.31126.83073.2 [^3]

Parents reported higher school suspension because of the absence of school feeding in municipal schools (p = 0.001). Most parents (90.3%) did not know the CAE, and this percentage was higher in state schools (p = 0.045) ([Table 2](#t2){ref-type="table"}).

Table 2Perception of the parents regarding school feeding according to the type of school. Viçosa, state of Minas Gerais, Brazil, 2015.VariableTotalSchoolspMunicipalStaten%n%n%Knowledge on the PNAE^a^ Yes10840.35248.25651.80.727No16059.77043.89056.2 Perception of the school feeding^b^ Positive11587.85850.45749.60.081Negative107.6550.0550.0 Absence of school feeding^b^ Yes186.71688.9211.10.001No24390.710442.813957.2 Knowledge on the CAE^a^ Yes269.7727.01973.00.045No24290.311547.512752.5 [^4][^5][^6]

Most of the schools (76.5%) did not receive technical visits from the nutritionist in the last year, and most of the cooks (70.6%) did not receive training in the last two years. State schools performed fewer training sessions for cooks in the past two years compared to municipal schools (p = 0.041).

We observed the absence of guidelines and standardization of the portions served by the cooks, as well as the absence of standard operating procedure manuals, technical data sheet, and menu in the production area. The meals were made with the mixture of all the preparations. According to the cooks, this procedure improved preparation time and increased the yield of the food.

No statistical difference was found when comparing the technical-organizational structure between municipal and state schools. Many schools presented inadequate conditions for the storage (58.8%) and preparation (58.8%) of the food ([Table 3](#t3){ref-type="table"}).

Table 3Technical-organizational structure for the storage, preparation, and distribution of school feeding, according to the type of school. Viçosa, state of Minas Gerais, Brazil, 2015.VariableTotalSchoolspMunicipalStaten%n%n%Place of storage       Adequate741.2457.1342.90.646Inadequate^a^1058.8660.0440.0 Presence of cafeteria       No1058.8880.0220.00.052Yes741.2228.6571.4 Enough furniture       Yes317.6266.7133.30.640No1482.4857.1642.9 Control of temperature       Yes\-\-- - -No171001058.8741.2 Place of preparation       Adequate741.2571.4228.60.354Inadequate^a^1058.8550.0550.0 Place of distribution       Adequate1058.8440.0660.00.082Inadequate^a^741.2685.7114.3 Conservation of furniture, walls, floors, and ceilings       Satisfactory1058.8660.0440.00.640Unsatisfactory741.2457.1342.9 Place to wash hands       Yes529.4480.0120.00.278No1270.6650.0650.0 Hygiene of the area of production and distribution       Satisfactory1376.5646.2753.80.088Unsatisfactory423.54100\-- Exposure of the menu       Yes952.9120.0480.0 No847.1975.0325.00.581[^7][^8]

No school met the reference value of the PNAE for macronutrients and micronutrients, except for magnesium and vitamin A in state schools ([Table 4](#t4){ref-type="table"}).

Table 4Median, minimum, and maximum values for energy and nutrients of the menus offered in the school feeding of municipal and state public schools. Viçosa, state of Minas Gerais, Brazil, 2015.Energy and nutrientsPNAE\*Municipal schoolsState schools6 to 10 yearsMedianMin--MaxMedianMin--MaxpEnergy (kcal)300207.5881.30--427.60202.20162.20--284.600.558Carbohydrate (g)48.836.5115.60--69.8032.0020.60--44.600.329Protein (g)9.47.161.70--14.107.904.60--16.700.354Lipids (g)7.54.711.30--13.404.401.88--13.300.845Fiber (g)5.43.020.70--10.342.471.40--6.300.695Vitamin A (ug)10063.4515.00--203.80118.800.0--202100.283Vitamin C (mg)7.02.460.60--16.401.600.00--4.500.407Calcium (mg)21052.857.20--203.3021.2017.58--38.100.079Iron (mg)1.81.700.20--2.701.000.80--1.700.184Zinc (mg)1.31.000.30--1.501.000.60--2.200.118Magnesium (mg)3728.2017.10--93.9052.9029.10--64.600.728[^9][^10][^11]

The municipality of Viçosa had only one nutritionist as the technician responsible for the PNAE for the ten urban municipal schools at the time of the study. However, after four months performing this study, the professional was reassigned to the health service, and the PNAE was left without any nutritionist. Only one nutritionist was responsible for coordinating the school feeding actions of approximately 2,017,474 students in the State of Minas Gerais at the time of the study.

According to the nutritionist of the municipality, the products received were not sufficient for the elaboration of a balanced menu for school feeding. They could not always meet all the established regulations, such as the minimum provision of three servings of fruit per week. The fresh food planned for the menu were mostly supplied by local producers, cooperatives, or associations, and the other types of food were acquired from public bidding by the local government. The food had satisfactory quality and hygienic-sanitary conditions and there was an increase in the participation of FA. This allowed the meeting of the demand and improved the quality of the products, as well as the training and performance of the CAE in Viçosa. However, all kitchens in municipal schools were domestic-sized and did not have important equipment such as scales, thermometers, and blenders.

According to the perception of the nutritionist of the municipality, the PNAE presented some irregularities, such as: 1) the need for more nutritionists to meet local demand, 2) the lack of training of cooks and periodic visits to schools, 3) the lack of equipment for the nutritional evaluation of schoolchildren, 4) the shortage of educational materials to work on the formation of eating habits, and 5) the lack of vegetable gardens in schools.

The nutritionist responsible for the state schools reported advances in the implementation of the PNAE, such as the technical supervision of approximately sixty state schools by seven nutritionists. In this way, actions of technical supervision and guidance could be carried out at the state schools and there was an increase in the acquisition of food from FA. However, this action occurred until June 2015, and only one nutritionist remained for the state technical supervision of the PNAE at the time of the study.

According to the rural trainer of the EMATER, the number of family farmers was sufficient to meet the PNAE in Viçosa, but they had difficulties. Many farmers did not have transportation to facilitate delivery on the established days and times. In addition, the delivery of the products was not always good, given the lack of training and adequate tools for the transport of the food.

The meetings of the CAE were held monthly with the participation of twelve members (nutritionist, president of the CAE, person responsible for the delivery of food, parents, teachers, and directors) and had the purpose of visiting schools and supervising them in relation to the application of resources, the execution of the menus, the quality of the food, the good practices of the cooks, and other functions. However, after the nutritionist left the PNAE, these meetings were temporarily suspended.

The difficulties reported by the president of the CAE were: precariousness of the physical structure of schools, logistical difficulty for weekly delivery of food, resistance of the cooks in relation to good manipulation practices, and difficulty in meeting the suggestions for modifications in the physical structure of schools and in the menus in the short term. The president considered it necessary to include more fruits on the menu.

DISCUSSION
==========

The PNAE presented irregularities in Viçosa, such as: inadequacies in the number of nutritionists, suspension of the meetings of the CAE, inadequate infrastructure in the areas of preparation and distribution of meals, lack of training of cooks, low adherence to school feeding, lack of EAN actions, and lack of nutritional adequacy of the food offered.

State schools had higher prevalence of inadequacies in the implementation of the PNAE in relation to municipal schools. The infrequent supervision of the nutritionist in schools, especially in state schools, may have contributed with the higher prevalence of the lack of knowledge about the CAE by the parents, the lack of training of the cooks, and the habit of parents of sending food from home to the child to replace the school meal. However, municipal schools showed a greater lack of school feeding.

Resolution FNDE/CD 32/2006[^l^](#fnl){ref-type="fn"} establishes the work and obligatoriness of the nutritionist in the implementation of the PNAE and resolution CFN 465/2010[^h^](#fnh){ref-type="fn"} recommends that the enrollment of this professional must meet the current minimum professional parameters and the appropriate workload, based on the number of students of the Program in each region. As the technician responsible for the PNAE, the nutritionist assumes an important role in the elaboration of the school menu, in the orientation to choose the types of food, and in the evaluation of the quality of the food to be used[@B11] ^,^ [^m^](#fnm){ref-type="fn"}.

In relation to the CAE, it did not present activity at the time of this study. The CAE is an important ally in the monitoring of the guidelines of the PNAE with the role of carrying out social control, thus allowing better efficiency and the reach of the SAN of the schoolchildren[@B2]. It constitutes an important space for participation and social control[@B12]. In addition, it is a space that needs to be conquered and known by the parents who participated in this study.

Regarding food handlers and the quality of the food purchased, Resolution 26/2013[^c^](#fnc){ref-type="fn"} of the PNAE states that they must comply with the legislation established by the National Agency of Health Surveillance (ANVISA). In addition to the provision of a healthy and varied diet, the cooks must undergo training on the hygienic-sanitary conditions of production, in which the structure of the schools is fundamental for the hygiene of the food and handler[@B13].

Another aspect to be worked on is the habit of parents of sending food with their children. Flores et al.[^d^](#fnd){ref-type="fn"} highlight the ignorance of the context and objectives of the PNAE by parents and students. Generally, knowledge is limited to food itself and not to the social commitment of the PNAE linked to the SAN axes[^d^](#fnd){ref-type="fn"}.

More than half of the schools did not have a space reserved for the cafeteria and adequate furniture, in addition to the absence of gardens. The presence of adequate cafeteria and furniture is important for a meal environment that is pleasurable, quiet, and conducive to a healthy social life. This gives schoolchildren greater awareness of the act of eating[@B5]. A space planned for gardens could be used for the cultivation of vegetables that could be used in the school itself[^d^](#fnd){ref-type="fn"}.

The shortage of educational materials and the lack of periodic visits from the nutritionist to schools hinder the EAN actions, the formation of healthy eating habits, and the improvement of the acceptance of new food. It is essential to incorporate educational activities related to nutrition and health into education[@B4].

Several Brazilian municipalities have irregularities in the implementation of the PNAE. Gabriel et al*.* [@B3] have found inadequacy in the number of nutritionists and insufficient nutritional assessment equipment, educational materials, and computer software in the municipalities of Santa Catarina, Brazil. Flores et al.[^d^](#fnd){ref-type="fn"} have observed the need for improvements in the kitchen and cafeteria facilities, as well as the lack of training of the cooks in Araraquara, State of São Paulo, Brazil.

Adherence to school feeding was low in more than half of the students. Similar results have been found by other studies that show low acceptance and adherence in the school environment[@B4] ^,^ [@B5] ^,^ [@B10]. Some factors such as the lack of EAN, inadequate eating habits, and unpleasant taste of the preparations may be related to this situation[@B4].

Some measures to increase knowledge on the PNAE and to ensure greater adherence and acceptance of school meals can be taken. Among them, we can mention the implementation of EAN actions developed with the participation of schoolchildren, teachers, parents, and local community in actions that encourage the planting of gardens, the organization of food fairs and activities that stimulate a healthy lifestyle, the revision of food distribution schedules, and the guarantee of adequate infrastructure and human resources[@B5] ^,^ [@B14].

There was a lower supply of macronutrients and micronutrients in school meals compared to what is recommended. The adequate intake of energy, macronutrients, and micronutrients are required for the growth, cognitive development, and immune status of schoolchildren[@B15]. Some nutritional deficiencies tend to be more prevalent among the most vulnerable populations, but they may also be present in children with inadequate eating habits[^n^](#fnn){ref-type="fn"}.

Actions to promote the adequacy of the implementation of the PNAE are important. For many children, the school meal is the most complete meal or the only meal of the day. It provides energy and micronutrients that are often not supplied in regular amounts in the daily diet to meet the needs of schoolchildren[@B16].

One of the positive points of the PNAE in Viçosa was the meeting of the 30% of food expenses with family agriculture. This benefit enables the construction of markets, the formation of cooperatives and organizations, and the reduction of rural exodus[@B17]. The stimulus and the support to FA become relevant for the actions of the SAN and local development[@B18].

This was the first study to evaluate school feeding in all urban public schools in Viçosa, as well as the perception of the social players involved in the implementation of the PNAE. As this Program has an important contribution to the PNSAN, the nutritional evaluation of the school meal becomes of utmost importance. Many schoolchildren approach the pubertal spurt period, in which every effort must be guaranteed for the expression of the growth potential and development.

We could not carry out the evaluation of the PNAE in Viçosa, since there is no instrument for this purpose, according to legislation. New studies are needed for the construction of instruments to evaluate this Program.

The PNAE in the city of Viçosa presented several irregularities, such as inadequacies in the number of nutritionists, suspension of the meetings of the CAE, inadequate infrastructure in the areas of preparation and distribution of meals, lack of training of cooks, lack of EAN actions, and lack of nutritional adequacy of the food offered. State schools had more irregularities in the implementation of the PNAE in relation to municipal schools. One of the positive points of the PNAE was the fulfillment of the requirement to meet the 30% of food expenses with family agriculture.

Constant monitoring is necessary to identify irregularities in the Program. The nutritionist is fundamental in the execution and the guarantee that objectives are met. The state and municipality should improve the quality of school meals, since the meals offered did not meet the nutritional needs established by the PNAE, in addition to the low adherence to school feeding. The works of the EAN with children, parents, and teachers are important to promote healthy eating habits, as well as to raise awareness and appreciate the PNAE as one of the fundamental axes for guaranteeing the SAN of the children.
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